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Cipher devices for Teleprinter Operation 
Hagelin - Gretener - System 



A a General 

The cipher devices of the H-G system^ here called TC ( Tale~Chlf frier- 
ger&t) a serve for the automatic encipherment and decipherment of messages 
transmitted by teleprinters. To each of the two teleprinters of a link 
is assigned a TC, which takes care of the encipherment of ths messages 
transmitted by radical change of the out-going teleprinter impulses and 
of the decipherment of the messages received by reconversion of ths in= 
coming teleprinter impulses (restitution of the original impulse form)® 

Both procedures are couplet ely automatic. Operation of the tele= 
printers is exactly ths same as without TC, and the messages are always 
written 3® plain text. Only the electrical impulses on the line (or in 
the aethBr) are enciphered. 

Figure 1 shows schematically a teleprinter connection with TC, 

Bo Teleprinter System 

The TC are built for 

a) Use vdth teleprinters with the International 5=element code 
(5-unit astern), 

b) Use vdth KIK-Tele printers (14-elfflient code, conbination writing) 
(l4=unit system) , 

It is proposed to build two types of TC: 

"Standard" far use exclusively vdth teleprinters of the 5=unit system, 

"Universal," for use, optionally s vdth teleprinters of a 5=unit and 
of the 14“unit system. 
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C o The Cipher Procedure 



a) Cither Procedure for a Teleprinter Connection of the 
'ff-unii digit Bystecu 

Double current ( polar 5" operations (No Bo Probably TC will also be 
built for single current operation and single tone operation with the 5 c "unit 
system) o . 

Connecting the teleprinters vdth the TC devices is vary simple in this 
case (Figures 1 and 2)o Ths TC are introduced into the line between the 
teleprinters by using two input and two output binding posts © In the tele- 
printers nothing need be changed,. The tele™ cipher device (TC^ and TC^) 
consists of the actual cipher part CH and the polarized relay R with its 
two make and break contacts r« It will be seen from Figure 2 that by 
reversing the polarity of R (throwing the contacts r ) the polarity of 
the teleprinter line a - b is reversed,, The cipher impulses are produced 

in the cipher part CH according to a definite program and control the 

\ 

relay R» Hence the teleprinter line undergoes a reversal of* polarity in 
the rhythm of the cipher impulses 0 

\ 

Like the teleprinters, the teie~cipl©r devices work on the start ~ 

* 

stop principle « The start results from the start impulse of the tele= 
printer over the line sfc (dotted line) Q Through one revolution from 
start to stop, teleprinter and TC run synchronously, with the teleprinter 
producing the writing impulses and the TC the cipher impulses (or reverse 
polarity Impulses) „ The matter of super inposing the two series of impulses 
will be explained by an exaapl© (Figure 3)° 

By oscillograms in Figure 3 we show how tha series of impulses of the 
letter "R" is transformed by the reverse polarity impulses of the TC^ 
into the series of impulses of ths letter M O n ("cipher letter") and is 
reconverted at the receiving and by TC^ into the impulse series "R w „ To 
clarify the rules of impulse encipherment, the following assumptions are 
made (see Figure 2) „ 
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Under these presuppositions the combined effect of the different 
cases of teleprinter impulses and TC impulses is shown in Figure 4„ This 
is the so-called "multiplicative'' mixing of impulses (called "mixing" for 
short in what follows) since, for example, a " - " lead impulse arises from 
Teleprinter impulse + 

+ times = «■>, etco 

TC impulse - 

b) Cipher Procedure for a Tela printer Connection of ths 14~unit system 0 

/ 

(Single tone telegraphy or single channel voice frequency tele graphy) * 
Tha wiring up of the teleprinter or the TC is here somewhat different from 
that of the 5~unit systsn because we are working here with single tone tele- 
graphy rather than double current (polar )» (See Figure 5 and description)* 

The functioning of the cipher process is basically,, however , the same 
as with the 5”® it system, namely start - stop operation, production of 
cipher imiulses which are s&xsd with teleprinter impulses for encipherment 
at the sending station and for decij&errasnt at the receiving station* The 
mixing results according to Figure 4* 

In the 14~unit system the 14 writing impulses corresporai to ths 14 
element® of the combination writing,, Che letter consists of at most 5 of 
the 14 dements, as can be seen from the attached alphabets The letter "Z" 
(Figure 6), for instance, arises by the combination of elements 2, 3, 6, and 
9 and thus the impulse series will contain impulses 2, 3, 6, and 9* By 
mixing with the impulse series produced by the TC according to the "multi- 
plicative" principle of Figure 4 there arises on the line the enciphered 
impulse series* The characters of this impulse series are often not 
readable char actors* In contrast to ths 5“=® it system, where the (legible) 
cipher letter "0" was obt&irsd from the letter "R% ws here get from the 
letter "Z" ths illegible symbol $S o All possible combinations of 14 eleircsnts 
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(io ©o 2*^ « 16,000) can occur as cipher impulse series . Hence some 16,000 
different cipher characters ar© possible, of vhich only about 40 are readable 
symbols (letters and numbers)., This is the principal difference in comparison 
with the 5-unit system,, 

Do Generation and varlat ion of the Clghg* Impulse Series In the TC q 
(C ip&ar System) „ 

Thus far we have shown in what manner the mixture of the teleprinter 
impulses viith the cipher impulses comes about. Y/e Bhall now describe briefly 
the manner of generating the cipher impulses, i« e Q the cipher system ., 
a) The plmhcals . 

The pinwheeis are the actual cipher elements of the TC 0 Accordingly 
the or function will be explained first » 

Figure 7 shows in schematic form the arrangement of pinwheals, side 
view and top viev; 0 AH pinwheeis 1 are mounted rotably on a 
common p inwheel shaft 3o 

A pinwheal consists of 

- the body 1, and attached to its rim the 

- key numbers 4 

- the pins 2, thich can be slid axially (by hand) and project from 
the body either to the l^t or to the right. 

Furthermore to each pimheal is attached a ratchet wheel 5. The pins 
2 cr a pinwhael are numbered serially with key numbers starting with 01. 

The hipest key number of a p inwheal corresponds to the nuHftier of pins 
(likewise the number of teeth of the ratchet wheel) and is called the 
division number or the division of 1238 pin wheel. 14 different pin wheels 
are provided with divisions differing from pin wheal to pdnwheel, aa follows: 
Wheel 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

Division 29 31 32 34 37 38 39 «L 42 43 44 45 46 47 

With its pins each pinwheal controls four make aid break contacts, 
of which two are mounted on one side and two on the other side of the 
pinwheel body (see top view Figure 7)® The tv© make and break contacts 
on one side are combined in th© wiring diagram into one double make and 
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break contact S 8 , while the two make and break contacts on the other side 
function as individual make and break contacts S tt and S’", S 9 is controlled 
by the pins 2 of a pinv&ieeL through a feeler 6 and (S n , S 9n by a feeler 7« 

If at a definite position of the pinwheel a feeler strikes a pin, the cake 
am break contacts are chan/jed oyer (Figure 7 aide views®), in the other 
event tha make and break contacts are not daaaged over (Figure 7 side view 
S n S 5W )« If the feelers 6 and 7 were to Kan at the same point on the 
circumference of the pinwheel, the position of S® to S n , S'” would always 
-be coKplemantary, 1, e,, if S 9 is throvsi, S ,! would not be thrown and vie® 
versa;, due to the fact that a pin can project from the pin wheel body only 
to the left or only to the right o) To avoid this, the feelers 6 (right) 
and 7 (left) are mounted 1 pin division apart around the circumference.. 

The stepping [ advance] of the pinwheel is accomplished by a rat diet 
v/heel drive with ratchet wheel 5, pa vi 8, lever 9, spring 10 and a swing 
bar 11 which is common to all tha pinwheels, There is further a control > 
magnet M which with its armature system can engage in the stepping 
movement. The functioning of the stepping is as follows: 

With each start of tha TC (i, e, with each letter struck on the 
teleprinter) the swing bar 11 executes a swinging movement to the position 
indicated by dotted lines and bad; again, If the control magnet M is 
without current, lever 9 S driven by spring 10, vail also execute the 
swinging movement and by means of pawl 8 will move ratchet wheel 5 (and 
with it the pinwhaaL) forward by one division., Tha swing bar 11 activates 
the levers 9 of all 34 pinwheels® If the control magnets are without current 
each of the 14 pinwheels is advanced by one pin division vdth each character 
struck on the teleprinters (These divisions differ©, however, from wheel 
to wheelj sadi wheel requires a different number of steps for a full 
revolution). If the control magnet cf a pinvfheei is excited, the ar nature 
12 will prevent lever 9 from swinging out. The pinwheei is not advanced. 
Control magnets U ax® connected to the power source via pinwheaL contacts 
S'”, vihereby association of the control magnet of a particular p inwheel to 
contact S 8,! of mother p inwheel is selective and variable. 
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Variants 

V/ith the pirrwheels above described a pin can only project from the 
pinwheal body 

either to the left 

or to the right 

i 

hence a pin set in a partiailar way will activate either contact S* alone 

or contacts (S% S'") orQy. In order to break this rule* single pins 

(e. go 1 to 2 pins in eadh pinwheal} are male so long that they project 

on both sides of the pin wheel body, and oths* single pins are made so 

short ttet they project neither to the right nor to the left. Of course 

there two types of pins are not settable. 

In Figure 3 the entire arrangement of the p inwheels is shown 

schematically = In addition to the p inwheels the rotary feed switches Sp 

and rotary separator switches Tr (variait 1) or pemuation switch Fy aid 

permutation switch Pz (variant 2) are mounted on the pinwheel shafts; 

these are controlled by control magnets -M aid M (variant 1) cr My 

Sp Tr 

and M z (variant 2) (explanation below). 

b) If one introduces a double make and break contact according to 

Figure 9& into a double lead a - b, then by activating the double make 

and break contact the polarity of the lead is reversed. For the sake of 

simplicity the four pels connection of Figure 9a, will be replaced by the 

symbol of Figure 9b s i. e . Figure % represents a "lead polarity reversing 

doubLe make and ’creak contact 1 ' cr £br brerrfLty a "polarity reverses*". If 

one connects several such polarity reversers in a chain [in series] (e. go 

6 units (S to S )) according to Figure 10 and an plies to the input posts 
16 

a dc voltage (Gleichspanmsng) of definite polarity, then the polarity of the 
output post is dependent on the position of all 6 polarity reversers. If 
we designate the "non=polarifcy reversing" pee It ion of the polarity reversers 
by + (contacts up in Figure 9a) <tnd the "reversing" position by - (contacts 
down in Figure 9a) then we get as result (polarity of the output posts) the 
sign product of the signs from 1 to 6, e» g 0 



Result 
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Result - --a Output polarity reversed with respect to input 0 

Result * = Output polarity not reversed with respect to input s 

In Figure 11 there has been inserted betveen each two polarity 

reversers of a polarity reverse? chain a condenser which is brought into 

contact with the oris or the other branch of th0 polarity reverser chain 

selectively throu$i a make and break contact S 1 '* All condensers are 

connected on one side in series and to the - pole of the input 0 The 

condensers may be charged or ncffco Whether is charged,, depends on 

tha position of 3° and S n 0 Whether C is charged depends on the 
11 4 

position of S® s S\ s S® 0 , S» 9 and S” etc„ 

12 3 4 4 

Figure 12 gives the basic diagram (variant 1, for variant 2 see 

Figure 12a and Section D„ e) far the Hagelin°<lretenar cipher systeiiio There 

is a chain of polarity revarsers with the reversers S® fl S 6 0 o 0 S® 0 

1 2 J h 

(These 'polarity reversers are the 14 double make and break contacts of the 
pinwheelSo) Tbs input or feed to the chain of polarity reversers is 
located at the leads ma-ked Sp (the so-called ^rotary feed switch) 0 

The chain of polarity reversers must not of course form a closed 
circuit c Tharefore it is broken at a point designated by Tr (.rotary 
separator switch) 0 

In a manner similar to that in Figure 11 9 14 condensers to C 14 
are connected to ths chain of polarity reversers throu$i the single sake 
and break contacts to S w ^ 0 (These sinple make and break contacts are 
those of toe pinwheaLso) Furthermore these diagrams contain the distributor 
comutators for the 5~unifc system and the 14*°unit systemo With toe 14=unit 
system each of the 14 condensers is connected to one of ths 14 commutator 
segments and in the 5= , unit sys tern every third esndensar is connected to 
one of tha 5 commutator segment s 0 The condensers can be disconnected frcsn 
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* 

the chain of polarity reverses through the cam contacts n^ to 

[JJoekenkontakt] » The magnets to 24^ are the control magnets of the pin** 

wheels which in turn are controlled by the pinwhe^l contacts S'" to S'" „ 

1A 



The rotary feeder switch Sp through vihich current is introduced to the chain 
of polarity reversers is stepped one : 'divis icn" of the chain of polarity 
reversers in the direction of the arrow each time a character is struck on 
the teleprinter (start of the TG) and analogously the rotary separator switch,, 
e, go in the opposite direction, Tha forward movements of_the_ rotary feeder 
switch and of the rotary separator siiitch are controllad(in additionjby the 
control magnets ISp and i!Tr s so that there is oily an advance in reality 
when the corresponding magnet is vdthout current, MSp and MTr in their 
turn a re controlled by pin wheel contacts. In this way the charge of any 
condenses is dependent on a constantly changing number and a constantly 
changing arrangement of the pinwheels, Pola rity roversar Sh„ rdilch is 
introduced into the lead to the chain of polarity reversers, is co ntrolled 
by a p lnw heel (through a relay which is not shertvn) 9 Those control magnet 
i3 constantly without currant (stepping each time a key is struck). This 
prevents reaching a position in which all pinwheels stand still (all control 
magnets are excited). 

The cored ansor G 7 y Sor instancs^in the position shewn in the dravdng 
receives its charge (or "no’charge") from the rotary feed and separator 
3 witch through the polarity reversers < 



Sb, S° 



S' ,S« ,S> 

5 6 7 



2 3 4 

V . 

and the make and break contact If 7/hsn the next key is struck s Sp 

for instance stands still while Tr moves one "division" in tho direction of 
the arrow (so that tha separation of the chain of polarity reversers is 
between S°g and S'^) then the charge ctf after the next ley is struck 
depends upon 
S6 , S' 



1 a s5 14 5 SS 13 s S 'l2 5 S8 11 * s ’l0 » s5 9 fl 



S ' g s red S"y 
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V/het happens when enciphering a letter (or a digit) is as follows 



(see Figure 13 ): 

In the stop position of the TC the can contacts [Wockenknctakte] n 
are closed. The condensers are connected to the chain of polarity reversers 
and are charged or not charged, just according to the ,, accidental ,, product 
of the contact positions of the momentarily associated pinwheel contacts.. 

3y striking a key on the teleprinter the control shaft of the TC is started 
and makes a complete revolution (synchronized with the control shaft of the 
teleprinter)# Since each condenser leads to one commutator segment, during 
the course of this revolution the condenser voltages of , Cg , °«oo etc. 
are taken off one after the other by means of the brush aid conducted to 
the amplifier V„ The impule os thus obtained at the output of the amplifier 
are the previously described cipher impulses, which control the polarized 
relay R (see also Figure 3 and Figure 5)« The proceeding is the same for 
the 5-unit system and the 14~unit system# Only in one case there is a 5 -part 
(+ start =» step - segment) commutator and in the other a 14-part (♦ start - 
stop ^ segment) commutator.) 

During the revolution of the control shaft of the TC (during the time 
of sending cut and enciphering 1 character) the advance of the p inwheels 
must occur simultaneously# This, howsver, means a complete change of the 
positions of the pinwheel contacts# So that, despite this change, the 
condenser charges may ramain constant over a couplets revolution of tte 
collector brush (control shaft), all condensers are cut off from the pin- 
wheal contact by the cssn contacts n shortly before the start and ore 
' connected up again shortly before the stop# The condensers serve as storers# 
It is clear that eadi new series of cipher impulses is completely dif- 
ferent from the preceding# 

c) Additional Substitution 



In order to avoid having the polarity reverser S { ^ (of pinwheel l) 
connected constantly to polarity reverser S 8 ^ (of pinwheel 2 )^ and this 
latter to S'^etco^ the nannar of connecting the pimfteel contacts is made 
subject to substitution# The substitution points are indicated in diagram 
Figure 12 fcy 
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1) X. to X., "Sequence in the chain of polarity 
*** Substitution key 1 



raver sers" 



2) Y, to Y, 



"Association of the pinwheel make and break contacts S" 
to the chain of polarity r ever sera”. 

Substitution key 2„ 



3) Z-^ to Z-j, "Association of the storage condensers" „ 

Substitution key 3» 

4) to W-ji "Association of the control magnets to pinwheel 

contacts S°"" 0 

Substitution kqy 4» 

The substitutions always take place vdthin a series, thus x vith x, 
y with y^ etc 0 

FigirQ 14 shows a substitution schema for t he substitution 
Polarity revarsor S 9 ^ for instance is no longer connected directly with 

via X^ but the leads a' b* lead through tte permutation switch P x to S B g 
etco Tha pe mutation switch #ieel P has fourteen divisions,, T^e internal 
connections are made according to an arbitrary piano 

formally the permutation switch wheel is made so that it «en be turned 
and set by hand vhile the lead connections (sliding contact) are fixedo 
By turning ths permutation switch wheel ®e or more segments the association 
of the polarity reversers is completely shiftedo Ths 14 segmsnts are 
numbered (01 to 14) in order to define the position of the perrautaticn 
switch wheels (Parimtation switch key numbers),. 

The internal connections of the permutation switdi wheel my be 
changed by 

resoldering or 
~ by clanging the screws or 
— by changing the pluggings 

The shifts of Y^ to Y 1; are cade in analogous fashion o A permutation 

switch vfoeel Py of like construction is provided,. 

Pea* the shifts Z — Z (condenser leais) and W, «VL. (control ca gnats) 
1 r 34 1 - J4 

similar permutation switch wheels Pz and Pw are provided; in these cases 
however the substitution leads will no longer be two pole but one pole, 
corresponding to the diagram „ 
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0 

Accordingly 4 permutations switch v.hesls (each vith 14 segments, 
permutation switch v.hcel ksy numbers 1 to 14) are present, which nomally 
are only turned and set by hand and then remain in this position for one 
or more massages ® 

As a further variation it would be possible instead of using only on® 
permutation s v&tch wheel, to us© 2 csr 3 of them which would be connected in 

i ( 

series according to the familiar principle of ths permutation §J&tch cipher 
machine.. 

Whether *tha changing of internal connections is to be made more or less 

t 

convenient, depends on the wishes of the customer® 
d) The make-up of the various cipher keys 

1) Pin posit ion (left - right) 

on the 14 pin wheels * Each pin can be pushed so that it projects 
to the left or right from the pin wheel® The pins are numbered 
' (see Figure 7)® 

There are 548 pins in all® 

Setting by hand . 

/ 

The pin positions do not change while the machine is running » 

2) PinwheaL settings 

Setting of ths 14 pinwheeLs ty turning them by hand according 
to prearranged tey „ E» g= setting of pinwhaal 1 on key number 
5, pinwhaal 2 on. key number 12 (Figure 7) ate,. 

The pinwheal settings change while the machine is running 
due to the stepping (controlled by the control magnets) » 

(There is a changed key for each new letter)® 

Ths initial setting of the pinv/heels at tbs beginning of 
a transmission is regarded as the key® 

N.B® The TC is provided with a count er n which courfcs every 

I 

character struck on tte teleprinter (i® e® every stepping of the 
pinwheels)® Therefore a number of tronsmis sians may be under- 
taken with a single initial setting ® It is only necessary to 
transmit (in clear) the counts' reading before each new trans- 
mission® 
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2a) Initial setting of the rotary feed stitch and the rotary 
separator switch <> 

(S mil to that with the p in wheels } „ 

3) Setting of the permutation switch v.' heels „ 

Setting of the four 14=part permutation switches by hendo 
Normally no automatic stepping (no change of the key as set 
while the nachine is running) „ 

4) Type of internal connections of the permutation switch wheels ,. 

The internal connections of the permutation switch wheels* 
Go go according to Figure lZ* fi can be altered (by hand) more 
or less frequently according to a prearranged key„ These 
connscticns are normally soldered,, However they can be by 
8 crews or by plugs o 
e) Variant 2 

Figure 12a gives a diagram of variant 2 of the tele cipher device,, 
Wiring and manner of operation are very similar to the above described 
variant lo The only differences are: 

1„ Rotary feed and separator switches fall out 0 
2„ The 2 pole permutation switch wheels Px and liketrise 
the 1 pole permutation switch wheel Pz now have 28 parts 
eacho 

(28 positions marked by numbers) e 
3° The internal connections of the permutation switch wheels 
are now by plugging „ 

4o ThB permutation switch wheels Py and Pz are mounted on the 
pinwheel shaft (Figure 8) „ They are net by hand and are 
advan ced automatically (l division at a time) while the 
machine is running,, They are controlled by the control 
• magnets Vy and Mz„ 

5° Permutation sydtch vjheel Px is set only by hands . 

(No change while the machine is running) « 

The introduction of feed voltages is at 4 point s 9 namely 
by the leads 1, 2 for instance at GDj> by 3 S 4 at dz), by 



12 




REF ID : A4 148 57 5 



5, 6 at C 3p and by 7, 8 at C^)« These leads can be snitched at 

-tix T 

trill by plugging in permutation sieLtch tfieel ft? (Just like all 

other switelable leads) o Ffc*om time to time at the feed Inlet In 

the permutation snitch wheel ,the chain of polarity reversers is 

separated ty cutting off the substitution lead (Figure 12a) » In 

this way there arise 4 parts of the chain of polarity reversers, 

each separate from ths other, and thsir composition is naturally 

different from Px fear each switch position 0 

6» The association of control magnets to of the pint&eels, 

as well as My an d Mz to the pinwheaL contacts S ,rt to S ,n 

l 14 

can be chosen at will and substitutions roads by hand plugging. 

Here however no permutation switch wheel is provided. 

(S 8 "-^ ia controlled by a pinwhs&L w hose control magnet is 
artificaLjy deprived of current permanently, i. e, this pin- 
wheel always steps). 

E. Meehan ioal Details 

The drive of the control shaft with the commutators (for the 
cipher inpuloe generation), the cam platea, as well as the drive for 
the stepping of the pinsvhasLs, is taken care of by an electric motor 
(via gears). Ths speed is regulated by a centrifugal b witch. Between 
motor and control shaft is a coupling of special construction, which 
is controlled by a low power starting magnet. This starting magnet in 
turn operates at the starting inmuLse cf the teleprinter. With each 
start impulse the coupling er^a-;es spontaneously whereupon the control 
shafts makes one revolution. 

The construction of the TC is such that there is m upper part 
containing primarily the ssachanisal portion (pinwheals, control shaft, 
motors etc.). This upper part is mounted on a la?er part in such 
manner that it can be tipped back; the lower part contains primarily 
electrical components (amplifiers, rectifiers etc.). 
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Fe Technical data . (Universal Type) 

lo Teleprinter eystewo 

The TC can be snitched over for operation in the 

a) 5*4inifc eystaa (international teleprinter system) 

- double currant (polar) operation 0 

b) lirunit system (ESK) 

*» single tone oporaticno 
2 o Feed voltages . 

The TC can be connected to 

a) Lina ao voltages 

HO, 125,145, 220, 250 volts 0 

b) Battery do voltage 
12 volts. 

3o Pon er egneumptica 

a) Line operation : ca 90 VA. 

b) Battery operation: ca 60 watt. 

4o Revolutions 

a) Uotor 4000 rpm. 

b) Control Shaft, can be shifted ty replacing two drive wheals for 

a) 5 ”unifc system 
Continuous: 480 rpm 

VW-ting cpeod 423 characters per mine 

b) 14 -unit system 

Continuous: 355 rpm 

Writing speed 300 characters per min. 

5 o Tubes optionally: 

a) European : 1 EZ 40 

2 EL 42 

3 EB 41 
on 

b) Americans 1714 

2 7 B 5 

3 6 H 6 

34 



6. Fuses 



7* Dlggiy&one 
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1 8 A 

2 0. X A 

2 2 A 

1 6 A 



ca. 400 x 335 x IK) am. 



6. '.feiritb 



ca. 15 kg. (without carrying case) 



Instroc felons for operation 
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Prinzlpschema von ETX- Maachlne mit TC- Gerat , 



Vorgang : A. Senden 

a) Bildung der chiffrierten Wechselatromimpulae (Chiffrier? 
Durch Drucken einer Taste dea ETX-Schre ibers : Gleich - ' \ 

zeitige Auslosung des Startes von Schreiber und TC- GerSt . 
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Procadura: 



a) Formation of the enciphered ac impulses (encipherment) 
fcgr pressing a tesy of the KTK print or* sinultaneoas release 
of the start of the printer and the TC device □ Generation 
of the ETK impulse series in the Bonder G and of the cipher 
impulse series (control by relay R v&th contacts and 
throu^i CH) . ’’’Multiplicative" mixing of the two impulse 
series (G « see diagram) and opt 1mm operation 
[? Aussteuerung] of the oscillator with this Impulse product. 
Formation of the enciphered ae impulses (1500 cycles) which 



ore sent to the line. 

> 

b) Formation of the lAa ls 
maraSt 'and pr inting (t 



In text impulse serlsB for the printer 
IdecA'nhera^nOc ' ' 



The enciphered ae impulses from the line corns via 

amplifier V to rectifier GR and fotrzn the (cipher) do 
1 1 

impulse series U, . An auxiliary voltage U R is controlled 
by contact x>g cf the polarised relay R and forms the cipher 
ispulso aeries U c . With the polarity of the two impulse 
series Indicated In the diagram to get once more a 



"multiplicative” mixing* so that at the output of the double 
path rectifier GRg the deciphered (plain text) impulse series 
appeairs* which operates ths printer magnet (plain text) via 
aapliflss* 7^ a 

The plain text Impulse series controlling the printer 
magnet does not therefore come directly from the sender of 
the ETK machine but the cipher impulse aeries formed by (G - r ) 

X 

is deciphered by (Uj - U Q or r 2 )o 
Bo Reception 

i 

The enciphered ac impulses coming from the line are transformed 
Into plain text according to A 0 b) Just as In sending. 
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Kollektorlammellen 

Stlftrad- Doppelwechselkontakte 

Stlftrad- Elnfachwechselkontakte 

La de- Nockenkontakte 

Stlftrad- Schaltmagnete 

Speiae- Drehachalter 

Trenn- Drehachalter 

Speise- Drehachalter- Schaltmagnet 

Trenn- Drehschalter- Schaltmagnet 

Speicherkondensatoren 
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